Aim To review a group of patients with sphenoid wing meningioma and visual impairment. The technique and results for endoscopic transnasal decompression of the orbital apex is presented.
Introduction
Compressive optic neuropathy usually occurs due to tissue crowding in the posterior onethird of the orbit, this most typically being due to the muscular enlargement of thyroid eye disease. 1, 2 Occasionally optic neuropathy results from discrete tumours, such as cavernous haemangiomas, wedged in the orbital apex or from abnormalities of the orbital wall causing optic nerve compression. Apart from trauma, sphenoidal wing meningioma is the most common orbital wall abnormality and this tumour usually expands into the orbit, temporalis fossa, and middle cranial fossa; more rarely, bone expansion is due to fibro-osseous disease or metastatic tumour.
Surgical relief of thyroid optic neuropathy has been practised for many years, 3, 4 this requiring bone removal and opening of the apical orbital periosteumFthereby relieving high tissue pressures in the orbital apex. [1] [2] [3] [4] As the medial orbital wall is very thin and extends in continuity to the apex, it is the most readily removed for this purpose. The orbital floor is removable only to the back of the maxilla, about 1 cm short of the orbital apex, and although the lateral wall (greater wing of the sphenoid) can be burred away to the apex, this tends to be an awkward procedureFwith thick bone and bleeding from the vascular diploi. Many different approaches to orbital decompression have been described, 3, 4 but there has been recent interest in approaches that avoid skin incisionFfor example, the transcaruncular approach to the medial orbital wall. 5, 6 Intraoral (transantral) or transnasal decompression has been used for many years to remove the medial orbital wall and part of the floor, and is well described in patients with thyroid eye disease. 7, 8 Rarely, orbital decompression has also been used to relieve optic neuropathy, secondary to disorders of cranial bone such as fibrous dysplasia, 9,10 osteopetrosis, 11 or renal osteodystrophy. 12 While transnasal and/or transorbital approaches have been described for optic canal decompression in patients with post-traumatic optic neuropathy, [13] [14] [15] [16] [17] the efficacy of this procedure remains very doubtful. 18 We present a series of patients with optic neuropathy, secondary to orbital encroachment by the sphenoidal wing meningioma, treated by transnasal endoscopic medial orbital decompression.
Patients and methods
A retrospective review of clinical records was undertaken for patients presenting between 1990 and 2004 with visual impairment due to sphenoid wing meningioma, the patients being identified from the Orbital Clinic database at Moorfields Eye Hospital. All patients had full ophthalmic assessment, automated visual field testing, and appropriate orbital imaging. Patients with clinical evidence of significant progression in visual impairment (loss of acuity, reduced colour discrimination, or field deterioration) underwent endoscopic transnasal orbital decompression and the visual and structural outcome for this procedure was reviewed.
Where there was significant continued progression of visual failure, patients were referred for external beam radiotherapy to a total dosage of about 4500 cGy (fractioned to 200 cGy daily).
Surgical technique
The procedure was performed under general anaesthesia, with moderate hypotension (typically 90/60 mmHg), and the patient positioned in a reverse Trendelenberg position. After anaesthesia, the nasal space was packed with gauze soaked in Moffatt's solution (2 ml of 10% cocaine solution, 1 ml of 1 : 1000 epinephrine, and 2 ml of 2% sodium bicarbonate) and the intranasal nasal haemostasis supplemented during surgery by use of topical 1 : 1000 epinephrine applied on a ribbon gauze.
In the absence of prior sinus surgery, a routine endoscopic dissection 7 was undertaken to expose the entire medial wall of the ethmoid labyrinthFthis including uncinectomy, clearance of the bulla, perforation of the basal lamella of the middle turbinate, and opening widely into the posterior ethmoids. The sphenoid ostium was identified in the sphenoethmoidal recess and enlarged, often with reduction of some middle and superior turbinate, and the opening extended laterally into the posterior ethmoid, to define the junction of the posterior ethmoid and sphenoid. Dependent upon the extent of meningioma within the orbit, the lamina papyracea was removed up to this junction using an elevator and Blakesley-Wilde forceps. The bone is thicker behind the junction and, before manual removal, often needs thinning with an irrigated sheathed endoscopic drill. Using drills, elevators, and curettes specifically designed for this purpose, the dissection was continued along the lateral wall of the sphenoid to a variable degree, dependent on the extent of the pathology and local anatomyFfor example, the presence of sphenoethmoidal pneumatisation. Some bleeding from the bone may be encountered due to alteration of local blood supply and/or microscopic infiltration by meningioma but can be managed by application of topical epinephrine. Resected bone is submitted for histology and may confirm the diagnosis of meningioma.
The orbital periosteum was opened widely with a disposable sickle knife, the opening including the Annulus of Zinn and extending anteriorly; the extent of anterior incision being as with conventional orbital decompression, releasing the orbital fat and medial rectus into the surgical cavity. Within the canal, the incision should be shallow and in the superomedial quadrant to avoid damage to the inferiorly positioned ophthalmic artery. In theory, opening of the optic nerve sheath should result in cerebrospinal fluid leak, but this is not seen in practiceFalthough tiny pledgets of gelatin sponge soaked in Sofradex (Florizel Ltd, Stevenage, UK) are applied locally as a prophylaxis against infection. A small telfa packet is inserted for up to 24 h, dependent on haemostasis.
The patient was discharged, after removal of nasal packing on the first postoperative day, and advised to avoid nose blowing for 72 h. An alkaline nasal douche, topical steroid spray, and oral erythromycin (500 mg twice-daily) were prescribed for the first 10-14 days after surgery. Endoscopic cleaning of the cavity was performed, as an outpatient, at about 2 weeks after surgery and long-term ophthalmic review arranged.
Results

Case reports
Case 1 (patient 11)
A 52-year-old white woman was referred to the Orbital Clinic with a 4-month history of painless swelling of the right eyelids. Her visual acuity was Snellen 6/5, with full Ishihara colour perception and no relative afferent pupillary defect (RAPD); the right visual field test showed a mild, patchy loss of sensitivity (Figure 1a ). There was 3 mm right relative proptosis, eye movements were normal, and there was mild swelling of the right optic disc. CT scan demonstrated features of sphenoidal wing meningioma with hyperostosis and a soft-tissue component within the orbit (Figure 2) . After 2 years, there was evidence of clinical progression: the acuity decreased to 6/9, there was mild impairment of Ishihara colour testing, a moderate RAPD, severe impairment of visual field function (Figure 1b) , and 7 mm right relative proptosis.
The patient underwent right transnasal endoscopic ethmoidectomy at 3 years after the start of symptoms, with restoration of the acuity to 6/5, normal Ishihara testing, a reduction in the right RAPD, and exophthalmos reduced to 4 mm. Visual field tests showed marked improvement (Figure 1c) . At 4 years after decompression, the right visual acuity was 6/9 with a mild right RAPD, mild impairment of Ishihara colour perception, and a mild field defect (Figure 1d ). There was 6 mm right relative proptosis and persistent mild swelling of the optic disc.
Case 2 (patient 8)
A 40-year-old West Indian woman with known chronic open-angle glaucoma on topical medication was referred with a 14-month history of painless right proptosis and failing vision. Her right acuity had deteriorated from Snellen 6/9 to 6/24, with a dense right RAPD, no Ishihara colour perception, and a progressive visual field defect (Figures 3a and b) with some optic atrophy. Orbital CT was characteristic of sphenoidal wing meningioma.
A right medial orbital decompression was performed, with a marked improvement in vision to 6/5, resolution of the right RAPD, and improved right visual field (Figure 3c ). There was a 2 mm reduction in the degree of right exophthalmos. After 3 years, there was evidence of recurrent optic neuropathyFwith reduced acuity (to 6/9), failing colour perception, a moderate RAPD and a deteriorating visual field. The patient underwent 5000 cGy external beam radiotherapy, fractionated in 200 cGy doses over 42 days, with clinical signs stable over a follow-up interval of nearly 5 years; the visual field in her affected right eye remained impaired (Figure 1d) , with diffuse optic atrophy.
Group characteristics
Twelve patients, all women, were referred to the Orbital Clinic between the ages of 38 and 71 years (mean 42.6; median 48.5 years), with symptoms for an average of 32 months (3-102 months; median 22) ( Table 1 ). The most common symptom was swelling or proptosis, occurring in 11/12 (91%) patients, and subjective deterioration of vision had been noted in six cases (50%). Pain, typically variable headache, was present in two patients and the right orbit was affected in eight (67%).
Preoperative acuity varied between Snellen 6/5 and counting fingers, with visual field impairment in all cases, and there was an average of 5.0 mm of axial proptosis relative to the normal side (5-9 mm; median 5 mm). A minor impairment of ocular ductions was present in some (8/12) patients (Table 2 ). Endoscopic decompression was achieved without complication in all cases, and specimens taken at surgery confirmed the radiological diagnosis. With a follow-up of 33.9 months (5-80 months; median 26), there was a subjective and objective improvement in visual functionsFwith an (Table 2) . In four patients, there was an improvement in ocular balance and motility and slight worsening of diplopia in one patient. Three patients required further procedures: one (Case 12) had ipsilateral middle meatal antrostomy for retained secretions at 18 months after endoscopic decompression and two (Cases 4 and 7) had strabismus surgery. One patient (Case 4) underwent early planned radiotherapy for a rapidly growing meningioma and two other patients (Cases 2 and 8) had radiotherapy for late tumour growth and recurrent visual impairmentFthe radiotherapy being at 15 and 41 months after the decompression ( Table 2 ).
Discussion
The advent of endoscopic sinus surgery has facilitated a direct endonasal approach to the entire medial orbital wall and this, combined with improved imaging (particularly detailed coronal and axial CT scanning) has allowed a precise determination of the local anatomy and underlying pathology. Surgical decompression of the orbital apex has been described in a number of conditions associated with bony and soft-tissue compression, including fibrous dysplasia, 9, 10 osteopetrosis, 11 and renal osteodystrophy.
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Meningiomas of the skull base and orbit compress the orbital apex by a combination of intraorbital tumour and also local hyperostosis of adjacent bone, these changes typically affecting the lateral wallFthis enabling a medial decompression to be performed without significantly disturbing the tumour mass. Even when appearing normal on CT, however, the bone of the medial orbital wall is generally infiltrated with meningioma and somewhat more vascular than normal; this conveniently allowing histological confirmation of the presumed diagnosis, using the tissue taken at surgery.
As the patients in our series were mainly affected by visual failure or orbital symptoms, major neurosurgical extirpation of the tumour was considered inappropriate. Although transnasal medial orbital decompression clearly does not cure the underlying disease, it would appear to provide both relief of optic neuropathy and a moderate reduction in proptosis and eyelid swellingFthis effect, in most cases, lasting for several years. The extent of the dissection into the lateral wall of the sphenoid is unknown and clearly most decompression occurs within the closed compartment of the orbital apex, close to the optic canal. The decompressionFwith a very low risk of blindness due to surgeryFdoes not prevent later treatment with radiotherapy or, indeed, the possibility of later neurosurgical resection of the tumour.
